ABSTRACT Gaps in understanding of how area-based differences in exposure to violence are associated with asthma prevalence may limit the development of effective prevention programs and the identification of risk for asthma episodes. The current investigation examines the associations between sexual violence victimization and asthma episodes among US adult women across three different metropolitan settings. The association between sexual assault victimizations and asthma attacks in the past year was examined using data from the 2005, 2006, and 2007 Behavioral Risk Factor Surveillance System surveys. Cross-sectional analyses were based on adult women with current asthma (n= 4,099). Multivariate logistic regression models were used to identify associations between four categories of sexual violence victimization and asthma episodes across three categories of metropolitan and non-metropolitan settings. Our findings show that unwanted touching, attempted unwanted intercourse, forced unwanted intercourse, and any sexual violence victimization (touching, attempted intercourse, or forced intercourse) were significantly associated with asthma episodes (OR adj. =3.67, 95% CI, 1.76-7.69; OR adj. =1.77, 95% CI, 1.32-2.37; OR adj. =2.24, 95% CI, 1.64-3.05, and OR adj. =1.93, 95% CI, 1.47-2.53, respectively). While no significant differences in the associations between asthma episodes and metropolitan status were found, a significant interaction between non-metropolitan areas and attempted sexual intercourse was identified (OR adj =0.53, 95% CI, 0.29-0.96). Sexual victimization appears to be an important, but understudied, correlate of asthma morbidity among adult women in the USA, suggesting that additional research is needed to better understand the associations between sexual violence, psychological distress, and asthma.
INTRODUCTION
An estimated 7% of US adults have asthma, 1 making asthma a critical clinical and public health problem. 2 Rising trends in asthma have been associated with exposure to community stressors, such as violence, in cross-sectional studies. [3] [4] [5] Studies on youth in urban settings have found links between mental health, exposure to violence, and asthma morbidity or hospitalization. 4, [6] [7] [8] One recent researcher also found a synergistic effect between traffic-related air pollution and asthma among children that were exposed to violence in an urban setting. 9 Some existing researchers have indicated that exposures to interpersonal or domestic violence are likely important risk factors for asthma episodes for both children and adults. 7, 10 However, few researchers have reported on the association between exposures to violence and asthma among adults, and they have focused primarily on non-US populations. 10, 11 One small study of US women and men did not find an association between sexual assaults and asthma. 12 However, the absence of a significant association may be explained in part by sample characteristics such as higher levels of socioeconomic status. 13 The relationships between asthma and emotion are well established. [14] [15] [16] An extensive review of existing research on the relationships between asthma and emotion have concluded that increasing asthma severity has been associated with psychological conditions such as depression, anxiety, and panic disorders and concluded that existing studies have been limited by a reliance on samples derived from patients of pulmonary clinics or those with more severe asthma. 16 Studies of the relationships between asthma morbidity and experiences associated with increased stress using data from nationally representative samples of US adults could enhance existing knowledge of the relationships between stress exposures and asthma morbidity.
Previous research has identified urban, suburban, and rural differences in the associations between feelings of personal safety and interpersonal violence victimization and asthma episodes among school age youth. 7 Despite reported differences in the associations between exposure to violence and asthma morbidity among youth in urban and rural settings, 7 the associations between different forms of violence and asthma prevalence among US adults across places of residence has not yet been documented. The current investigation examines the associations between increasingly severe sexual violence victimization (unwanted touching, attempted sexual intercourse, and forced sexual intercourse) and asthma episodes among US adult women across three different metropolitan settings. 18 In 2005, 11 states or territories administered the optional adult asthma history and sexual violence modules. In 2006, only three states used both modules. In 2007, two states and one US territory used both modules. One state collected data on both modules in all 3 years, and two states collected data from both modules in 2005 and 2007, resulting in a total of 14 states over the study period. The current analyses include women who were told that they had asthma after the age of 10 years and reported still having asthma at the time of the interview (n=4 831).
DATA AND ANALYTIC METHODS

Data Source
Sexual Violence
Categories of sexual violence victimization included unwanted touching (past 12 months), attempted unwanted intercourse (lifetime), and forced unwanted intercourse (lifetime) after the woman said no or without her consent. Respondents reporting any of these three categories of sexual violence victimization were combined to form a fourth category comprised of those reporting any form of lifetime sexual victimization.
Asthma and Demographic Characteristics
Participants were asked at least two questions about asthma: (1) "Have you ever been told by a doctor, nurse, or other health professional that you have asthma?" and (2) "During the past 12 months, have you had an episode of asthma or an asthma attack?" Participants reporting a history of asthma were also asked about the age of diagnosis and current asthma status. The outcome variable was having an asthma attack in the previous year.
Demographic measures included age, race, and education. Potential confounders included current cigarette smoking (past 30 days), physical exercise (past 30 days), self-perceived health status, frequency of social or emotional support, body mass index, number of routine health visits for asthma (past 12 months), and use of preventative asthma medications (past 30 days). A three-category measure of metropolitan status was constructed including metropolitan statistical area (MSA) center, MSA county (outside the center-city and inside a suburban county), and non-MSA categories.
Analysis
Chi-square tests of independence were calculated to identify statistically significant differences in the prevalence of asthma attacks and sexual violence victimization among participants from MSA center, MSA county, and non-MSA areas. Multivariate logistic regression models were calculated to identify the associations between sexual violence victimization and asthma attacks. Records with data missing for one or more of the study variables were omitted from the analytic sample. This reduced the sample size by 732 cases, resulting in a final analytic sample of 4,099 records. All estimates are based on records with complete data for all measures and were calculated using SAS (version 9.2) statistical software (SAS Institute, Cary, NC, USA). All analyses were weighted to adjust for non-response and sampling procedures.
RESULTS
The mean age among all women was 43.8 years, 64.2% (unweighted n=2,521) had attended at least some college, 80.7% (unweighted n=3,371) were non-Hispanic white, 7.9% (unweighted n=314) were non-Hispanic African-American, 4.6% (unweighted n=128) reported some other non-Hispanic racial category, 2.5% (unweighted n=118) reported being multiracial non-Hispanic, and 4.3% (unweighted n=168) reported a Hispanic ethnicity. Among all participants, 37.7% lived in the center city of a MSA, 41.9% lived outside of the center city but within a MSA, and 20.4% lived in non-MSA areas (Table 1) . Chi-square analyses identified statistically significant differences in the prevalence of attempted forced sexual intercourse (χ 2 = 16.62, p=0.02) and any sexual violence victimization intercourse (χ 2 =11.48, p= 0.04).
Bivariate regressions identified statistically significant associations between asthma and all four measures of sexual violence (not shown). In fully adjusted multivariate models, victims of unwanted physical touching (past 12 months) were were significantly more likely to report an asthma episode than women reporting no sexual assault victimization. The strongest association between sexual violence and asthma attacks was observed for those reporting unwanted touching in the last 12 months, followed by forced sexual intercourse and attempted sexual intercourse. When combined into a single victimization category, those reporting any of the three forms of sexual violence included in this study were nearly twice as likely to report an asthma attack in the past 12 months when compared to women who had reported no sexual victimization. While the percentage of participants reporting an asthma episode was higher in non-MSA areas, no significant differences in the associations between area of residence and asthma attacks in the last 12 months were identified in the logistic regression models. However, a statistically significant interaction term for attempted forced sexual violence intercourse and residence in a non-MSA area was significantly associated with lower odds of an asthma attack (OR adj =0.53, 95% CI, 0.29-0.96). Thus, women who were victims of unwanted attempted sexual intercourse and reported living in non-MSA areas were less likely to report an asthma attack during the last 12 months when compared to victims of sexual violence in MSA center and MSA county areas. No other significant interactions between area of residence and sexual violence were identified.
In addition to measures of sexual violence victimization, increasing age and selfreported health status of good or better were associated with statistically significant reductions in the odds of an asthma attack. Both routine health visits for asthma and use of preventive asthma medications were associated with statistically significant increases in the odds of an asthma episode in the 12 months prior to survey participation (Table 2 ).
DISCUSSION
Our findings are consistent with previous analyses of victims of domestic violence and show that sexual victimization may also be an important stressor for asthma episodes. 10, 11 Paradoxically, the association between sexual violence and asthma attacks was strongest for women reporting unwanted physical touching when compared to attempted and completed sexual intercourse. However, it is possible that the limitation of events to the past 12 months resulted in the identification of a stronger association than incidents that may have occurred in a more distant past. Consistent with the associations identified in this study, previous analyses have identified an exacerbation in asthma symptoms in the time period immediately following a stressful life event that decreases over time. 19 Despite the unexpected strength of the association between unwanted touching and asthma attacks, forced sexual intercourse was associated with greater odds of reporting an asthma attack when compared to attempted sexual intercourse.
Exposure to violence and other psychosocial stressors have emerged as critical risk factors in studies of both children and adults. The authors of one recent study of asthma in children suggested that future research should consider socially patterned susceptibility and the potential synergistic effects among these factors to better understand asthma etiology. 9 The findings of this study support the proposed link between psychosocial stress and asthma morbidity and identifies an interaction between area of residence and asthma episodes. Victims of sexual violence in our study were significantly more likely to report routine health care visits and preventive medication use to control their asthma, which suggests that sexual violence may be associated with greater asthma morbidity. Access to, and utilization of, primary care for asthma may be an important mechanism for reducing morbidity among victims of sexual violence.
The findings in this report are subject to several limitations. First, the results of this study may not generalize to those that were not captured by the sampling frame or chose not to participate. Second, histories of asthma episodes and sexual victimization were self-reported and subject to reporting bias, particularly underreporting. 20, 21 The data do not permit an assessment of the temporal ordering between sexual victimization and asthma episodes. The data also do not allow for the consideration of factors such as seasonality and allergen sensitization that may be associated with asthma morbidity. The analyses do not consider many potential mediators and moderators that may link stressors such as sexual victimization with asthma. 4, 22 Finally, the smaller samples of women living outside of MSA Center areas may have affected our ability to identify statistically significant relationships.
Researchers have emphasized the importance of expanding asthma research to include factors beyond the physical environment and modifiable factors other than allergen sensitization. [23] [24] [25] Moreover, there is growing support for integrated biopsychosocial approaches for asthma research, prevention, and control. 26 The identification of a significant interaction effect between attempted unwanted sexual intercourse and asthma attacks suggests that local environment may modify the relationships between sexual victimization and asthma morbidity. Efforts to implement research activities and prevention programs that increase knowledge of the relationships between local social-psychological environments and asthma and target the reduction of violence may reduce asthma morbidity and could contribute to a better understanding of the associations between psychosocial stressors and chronic disease.
